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imnm<omm] 

[m^m 1 ] Tieoi^sge^ij : 

( a ) 1 icffiftoiaSHE^iJ. 

(b) Se^iJ#-^Ucf£fc(7)Jt£*Se^ijtcioV>T. 1 ;6-'blIM(7)ia^75?^^. #l3n 

( c ) 1 izumommm ^ h u > v ^ > h ^^f^T-e/^-r -7- r-r 

( d ) se^!j#^ 2 tcfe«<7) T < y msB5^ij ^ =1 - Kf ^ ^mmm. 

(e) @e^ij#-^2 msi^coT^ ymse^ijt;i5v^T 1 :^-hm$m(DT < ym^^^x^ 

y ii )v > ^ j:. X -r )i^yf^mi^5^mmmx^^ ^m-r^r^y mnm * ^ - k-t ^ 

( f ) se^ij#-t 2 tiiEfco T ^ y ^se^ij ^-^^ < t ^ 6 o %i^j.±(D:mmi^i^-r 

\mim< 2 1 Tfsco T \ y mtm : 

( a ) 2 T<y mm^] 

( b ) mm-^ 2 Ktim<^ T^y mm^\ i Tb^hmwim(o r ^ y my^^x^ 

> #JtJnX{i«l^$tLTv^^T^ y^SE^iJ-eaboT. iJ'nni^ K'; >:S.?/ti K^i^r 
( c ) ed^ij## 2 iif£«c<7) T ^ y ^K5^iJ <b^-^<<!:^>60 %jy.±<D+@l^tt^;t1- 
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im^M 3 ] mm^ 7 o r ^ y m.mu^ hts:^^ mim. 2 tcis^o ^ > 

[If ^Jfi 4 1 K^iJ#-^ 8 <7)J^*@e^iJ;i»- ^ ^ . Ih^:^ 3 tcfSlfeco v 
IIS^:^7l KpKK-E nHCH 1T'^>^. ii*:^ 6 tcffimo 

[fi^:^ 1 0 ] -KmM J M 1 0 9 D H 5 a ^-e^b ^2. . If ^ 

[it^« 1 3 ] %^im 8-10 Ov^-rtL^O^ 1 :St^f2mof^«tem#^fflv^ 
[0 0 0 1 1 

mm ^£ ^m^mx- h^\^vu^^yij)v^:y ^ t- )\yyf^mi^6^mnm (Hydrox 
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#M 2002-293512 ^-v: 3/ 

y Carboxylic ester Hydrolase: EnHCH^:B&1-) . -^tt^n- Ki-^iif5T- 

[0 0 0 2] 
[0 0 0 3] 

y^^jLU (E. Santaniello) 4 - n n - 3 - ^ ^ V ^ ^J' ^^J-^^U'tJi^ 

- 3 -li Kn^vr^ >^if^;K7)i^-^^$g^LTv^^ 1 ) o 

[0 0 0 4] 

mm'^m^^^fzmmxU^ \£-^-Xh (Peters et al.) {in Kr7-;/:^X • 
i; X n .-fT i; (Rhodococcus ery thropo lis) <7) ;V /"K— ;W U ^ — -If ^ ffl v ^ 

^^MTcritc i 19 ^ 3 - ^ ^ y :7-'^ v>{± 4-i>nn-3-^^y7'~ 

^ >^j^-f-;i/5i^^OS#3 - k: Kn^vy'^ J; ?/R#4 - n n - 

3 -t: Kn^vr^>m^^;K7)M"^^fR^Lrv>^ (##m^3tm2. 3) o $ 
hK^ Vt7K^{i^4^c?>-}fn-7^ -t>?. • — 9— (Sporoboromyces salmoni 
color) AKU4429;|*0 T;v-rb K 'J ^ --tf ^ffl v^/; R'f^: 4 - ^ n n - 3 - K 

5) o 

[0 0 0 51 
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^-v: 4/ 



NADPH (^nf^>T< KT7"->v^ i> KV ^M) #<7)M^^^'J^^M 

[0 0 0 6] 

6) ^/Nn/-?iJ'T-'; T^^^lf •^7 A (Halobacterium halobium) (#N#it:fcm7) 

^NADH {=-=i^yT ^ VTT:=-y-y^^ Ut^V) *)-i>v^(iNADPH (- 
[0 0 0 7] 

t/;> ±ffi<7)/\n/Si>7^i; T />ntr>^A (Halobacterium halobium) ^^-t 

^#3-1^ Fn^vT'^ >'^^;^x;U;^^'b<7)i^^^^MJSOS#:3 -11 Fndpvr 
[0 0 0 8] 

3tm8) o L7&-L^;^)^^^. >^^^>J^'>m-=^;^x;i^OjP7K53'ft?RiHr4iJ;^7t^il&t42 
- t: Fn^ >^-:c>^T-;K^)^>^(i^f?tt-Cv>;iv^o 
[0 0 0 9] 
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Wm 2002-293512 ^-v: 5/ 

m^^fz^'}\^=i-7.^-h<Dmm^ (imW^:S:m9. lO) ^^y:^ - V^i-^ (Pseu 
domonas) MOfl^^^^fflv^fc 2 -^^^■7°o t:V >M5J'^^<0M^>nr>^b^^t' 

[0 0 10] 

/iSi-^i: Lr{i. #Mg^.#ffi*<507°nT-T--ir\ ';^N°--tf- (#lt:icm2. 3) 

[0 0 11] 
[0 0 12] 
[0 0 13] 

TK^IilSiS^ '{)7t:^t"^>f-nys-i5' ^-^tC^t"'2>*ffl®-t:-^'i>Enterobacter sp. 
DS-S-75^ (PERM BP- 5 4 9 4) ^±mJ^^5^mL. 7-t^#:4- 

3 -11 Kn^v-y -r^n-7i^ h ^tc^^L. ^^'T'i) ^ 9 — :^<^R'(*:4 - ^ 
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mw^icm $mwi^:^m 12)0 

[0 0 14] 

tm^mmi^KB^zm^-r ^T-mu:i^^mmm (EnHCH) offi^n^^&L. 

[0 0 15] 

[#K=:3:m 1 ] 

mmm e 1 - 1 4 e 1 9 1 -^-^m 

m^^mno 1/9 2 5 5 3#/N°>7V-y h 

[i|fW^:5:m3l 

mm^'^m^o 1/9255 4-^^N°>-7V y h 

[#lt^iit4] 

#M 2002-171994 ^<^m 

mm^ 9 -4 7 2 9 6 ^<^m. 
^mm^^m 5 , 776, 7 6 6 ^mmw 

#M¥ 1 3 - 3 9 1 7 2 6 ^mBW 

mm^xm 1 ] 

=.x.uh (E. Santaniello et al.) 1^. \ --j- )V ■ iry - 
^<ti)V' 'jHf-f- (J.Chem. Research) . 1984^. pl32-133 

\£-'^-Xh (J. Peters et al.) 1^. T7°^-f K • ^u^^4 ^ 
ny- . ysvf ^■TiJ'y n V- (Appl. Microbiol. Biotechnol.) > 1 9 9 2^. 
^3 8^. p. 334-340 



ttltE#2 003-3084014 



mm 2002-293512 ^- : 7/ 

'\fV>:^^-h (T. Zelinski et al.) v■=r-:^;^ • • ^-^-f 
;tT-^y n V- (J. Biotechnol.) . 1994^. ^33^. p. 283-29 
2 

rfTKib^. /^■^:t7=-^^y n V- • 1/^- (Biotechnol. Lett.) . 1 
990^. ^12#. p. 593-596 

(Appl. Microbiol. Biotechnol.) . 1990^. ^56 p. 2374-2 
3 7 7 

/^AV^h (Hamdani et al.) x h 9^ Kn> : Ti^>^ h — 
(Tetrahedron lAsymmetery) . 1991 ^> ^2^. p. 867-870 

J^-^~RlF-\f-/^ y (Ehrler and Seebach) • ^ 

AiJ 'T<7 ^ (Helv. Chim. Acta, ). 1989^. ^72^, p. 793-7 
9 9 

mMhm. ^m^^'it^mt. 1995^. 053^. p. 48-5 

8 

y ; > (Br in) ^^-{ ^ 'tr < )U - y'Uy^U— a > (Biochem. 

Prepn. ) . 1953^. 113^. p. 61 
mmnXmi 0] 

ry V—'tyRXfiT^) (Andersen and Greaves) -i y V 7^ 

h T;v • j:- > r >; > ^' • 5 h - (Ind. Eng. Chem. ) . 1 9 4 2^ 
. ^3 4^. p. 3 4 

wm^-m.\ 1] 
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^-v: 8/ 



;£^ffl^> (Soda et al.) /^"^ ^tx*^*^ t"*- v a > (Biodegradatio 
n). 1995^.^6^. p. 223-227 

immxmi 2] 

Enzyme and Microb. Technol.) . 1999^. ||24^. p. 13-20 
[0 0 1 63 

EnHCH) :5.(^^^(7)jtfsT-^ji#t-^^, t/c. mmm^^^is^^ 

^) ^^jJbm#S^£"';6Wtg 1 3^ >2) V 7°^ K * n - K-t itf^T- ^ m^-r 

^ o 

[0 0 173 

(e) ie^ij#-^2 tzfem^or 5 y^K^ijtcisv^T 1 7)^'b^iifej@c7)r ^ y^^b^^^^ 
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2002-293512 -^-v: 9/ 

( a ) eE^ij#^ 2 tcfem<7) r ^ y stse^o 

( c ) 2 (;f£fc<7)r 5 y Mse^y i:^^^ < <i: ^ 6 o %\^X}Lmm>^^^'^ 

^ JDTK^M^m^SI* ^ ^ T ^ y msE^ij 

ee?ij#-i- 7 <7) T ^ y e ^ ^ v K/J^'JI^ ^ tL>2> o 

< {i> Kp KK-E n HCH 1 -C^-So 

L<(i. m±{±. ;^mm-e^i9> J: 19$?^ L<}±, J M 1 0 9^X(iDH 

[0 0 181 
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^-v: 10/ 



( c ) mm-^ 1 i::fEmcoJta^Be^iJ a: ;^ h 'j > v ^ > b ;^^f{i-f -e/>^ 

[0 0 19] 
[0 0 2 0] 

DNA3l(iRNA4*<h^<7);|=I^^-7°n-y\!: LTj^fflL. nn^-- 
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^-v: 11/ 



im^itLfzy ^ )\^^~-^m^^X. 0. 7-1. 0M<7)N a C 1 #^T. 6 5 r 

TVN^ 7-<j ^~ i, 3 > ^^f o Ttill:. 0 . 1-2 ^g@Jt(7) S S Cv#?fl ( 1 jg^ 
j^OS S Cv#?S<7)&^(i, 1 5 OmMil'fb-^ h >; A, I bvM^ ^^ym-T Y ^ A 

#>6DNA^abtf'i>^t5&^X'§>?>o ^N^r'; i5^-r-if-v3 Molecular Clon 

ing: A laboratory Mannual, 2nd Ed., Cold Spring Harbor Laboratory, Cold 
Spring Harbor, NY., 1989. V^^^ - i> n -z:: 2 lig" tV^t) 

[0 0 2 1] 

< fi 8 0 %J^:JI±. $ <b l,zW-t L < {i 9 0 %m±. S L < (i 9 5 ft 

iSF S L < {i9 8%iil._L-e^)^o 
[0 0 2 2] 

myK^mmm} tit. mm^2(Dr< ymmm^ir^-t^^y^^^M^^h^j:^. 

^^mii. 7 5. 0kDa-r^)f). 5j^^»3 7. 5 kDaO-y-^^- 7 h <7)4.^-4^ 
-eabi9. ^a.^Ji. 6. 7X^^o 
[0 0 2 3] 

^ cn : 

[0 0 2 4] 

CI-CH2 -CHOH-CH2-COOR1 [1 ] 

[0 0 2 5] 
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^-i^'. 12/ 



KTjkt ct d 9 -tr ^ n n K V >^ ^ JL^^m^etJtcjJJ^i? n J; X/M:^^M L 
[2] : 
[0 0 2 61 

iit2] 



[0 0 2 71 

[^bsl 

Ri-(CH2)n-CHOH-(CH2L-COOR2 [3] 

[0 0 2 81 

<b'?>o ) 

ho ^hKTU^ [4] : 
[0 0 2 91 

[<b4l 



HQ 




[2] 




[4] 



[0 0 3 01 

(^4', Rlfi. C 1 ~C 4 <7)T;i/^;i'^-eab^o ) 
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^-v: 13/ 



^mKM:i^^MLX. R^-T hy\^ Vuy - 2 -U )V^ym^^'r 
[0 0 3 1] 

alfe^ ^ ^^1" ^ ^ t i)^X- ^ h o 
[0 0 3 2] 

*#6lJlc(i, ^^^oeS^iJ#-^l tc^t-E nHCHitfE^ti. -^J x. {f ^ x n 
/^^^ ^->^lcmi-^^^2^D S- S - 7 5^ (PERM BP - 5 4 9 4) (D^ 
'fe#:D N A ^m^t ^^t -h^X ^ h o ^ (Dmi-l^^^-^-h- O E n H C H itfS 
^*^oDNABlf>^-C>^^#(i^ -^Jx-ffffl^^^E nHCHco.-Jf ij^y"^ KilOfP 

0-g|5^?^^L. ^^^^hV^X^X^^') ^y~^mmj^^ (PCR) 
-^^^•t^o ^^^-trj:->7"nysi:7 ^-jgD S - S - 7 5l*0*'fe'^DN A 
M^: LfcPCR^tT'^v\ E nHCHatfST-cO— fP^liiliSLT. -ecoJ^^BE^iJ^ 
0J^75-lci-;g,o #^>tLfcE nHCHit-fET-Ogp^iS^K^iJ^yn-rt LT. it 
feT-'K##c7)^^^DNA75-'b'g-rit3 J: Of'PiiLf^DNA^-r -7^"^ - J; i9/^-f 
y.; ^'>f ^z"-v3 ^•^^fflv^Tg6<J(7)iifS^<7)DNAif>t^#'5.^<!::0^~'e#^o 
[0 0 3 3] 

L T^c E n H C H jffeT-O D N A i^^SB^iJ (T)-^^-^^ ^ L T . M x. t":^ 

^->zm^^Wi^mm-m^^ ^x^^-^^ii'm^j:t^(D^ mm^x^^mxmm^ti 

NAJ^XSE^iJft^iC^T^ y^^rr- Kf 'S^f-^'^'; -t^V >ir-7l^-A (OR 
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F) ^mmr-^^o 

[0 0 3 4] 

S£^iJ#-^ m^LfcDNA^/z{±MDNA^ill:H^^LfcDNA^ 
^MtCLT. Mn2+^ is-XD^^T (ii#0. 5 ~ 1 OmM^OjiJg) . 

^A^tL7tDNA=^#>i):it;6^'-e#^o -<7)J; o LT#f>tL/cDNA<7)^ -fc,, 
[0 0 3 5] 

( a ) mm^ 2 tcieacT) r < y m^m 

( b ) se^ij#-^ 2 tciB«cc> T ^ y msfi^ij jo T 1 mMM<7)r \ y ^7&^^^^ 

V ;i/ 4^- > ^ T- ^v^^iDTK^^^^fStt ^ ^1" >?, T ^ y mSE^U x X (i 

( c ) mm^2K%zm(or 5 ymss^ij^iii'^^ < ^ ^ 6 0 %vx±.(Dmm±^^-f 

[0 0 3 6] 

±.<^m^^^mt^r<ymum tit. mm^-2(Dr ^ ymMmiKomm^ 

{±6 0 %m±T-^)tL{f#tl$IJPl{±;S: < > Mx.{f. 6 0 %m±. ^if t L < {± 7 0 % 

aiSE# 2003-3084014 
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^-v: 15/ 



cti9$f^L<(i80 ? ^ tc$? f L < {i 9 0 %m±. t L < 

(i 9 5 ft ^>$?^ L < {± 9 8 %m±-e^.^ C t ^^B^f ^2)0 

[0 0 3 7] 

y^i^m^u^W] (j^TSDs-p AGE tB&-r ) x-^-i>z:^j:;btTmm-r^^t:^^ 

[0 0 3 8] 

t tz. ^l&^fiE n H Cli<D±WMim.i-^mm-^ 7 T^f 2 5 T ^ y m^'' 

i- ^ o <r o V ^'-^ K J; (9 . ^sfeT- L fz±mmm^nmm-^- 

[0 0 3 9] 

fi^t::|R5S$tLTV^^ ^<7)-e^^v>o Lv^Ofiy^;^ 5 Kp KK- 2 2 3 

- 3 ■e^'i>o 

[0 0 4 0] 

miE# 2003-3084014 
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•f^ K^n- Kf ^DNAtcj: l^^KlEl^^tL/i. E n H C HrSI^^WT-i)^^ 
[0 0 4 1 ] 

[0 0 4 2] 

ar#a^tc^#|B^t:1M1-a^ LTfi. Mx.(i\ ( 

Escherichia col i) . JO-r n/-?^ 3^ -Jg. -9- n ^ ^-9- > h -^-^y^ 

MDH 5 a T'^^Bo DH5a (pKK-EnHCHl) it. $it#-^F E RM 

p - 1 9 0 1 4 1 Lxm^^rwcmAmmi^mm^mmw^i^mt'ty -Kn^ 

[0 0 4 3] 

^^X^:ho -eom> MmiM.tLX')ym^, -^^^--y^y^m., iJV^y^^, -^y 
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^-v: 17/ 



-D (-) -^-^if^ {7 Y\dy y V (IPTG) ^(D'fu^-^-(Dm^itm 

mn^m^^^^ti^x^^o mmtn%^^i^Tx^'^A - 1 o. sjS2 o-e o 

[0 0 4 4] 

:iti)^x^^o 1) ^v^f^y-vy^^M^i^fi^^tCct-i,^^^^ (tfsa^) 

2) 3) ee^is-is. 4) Wi'^m.^mmLtzm 

^m^J:t'(D:>3mKx.'oxlimn^^'^mM\.x'^=fo ^t^^x^i>o ^/i^mmD 

H5g (pKK-EnHCHl) \tmm.^m^L^J: <tii^ ^^^.(D^^mX'M^ 

^^mmtLxmmx^^o 

[0 0 4 5] 

r^ymxm.^^^hnfzi>(D^ii^'^-r^o 

[0 0 4 6] 

m^J:^m^Xi^im\zmm:'^^:iti)^X^^ ^^^^')r^9~t L-CR#4 - ^n 
n- 3 Yu^^y-ti S#3 -l^ -y'^ny^ 
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[0 0 4 7] 

m^^mmDHB a (pKK-EnHCHl) (i. itf5^tt^#: (jn>xn/s- 
[0 0 4 8] 
[0 0 4 9] 

^^fl^licojSiJ^fi 0 . 5MU AM^vS (pH7. 15) m% (v/v) 

4_^nn-3-li Fn ^ v^^J^ L. 3 0 "C-e^JS^^T^v^ 

> ^^L7t:i?n;V^:t>^g|It'b<7):^-^ (Bui l.chem.soc. Japan, 25, 226 (1952 

fi^lU^L/vTo 2 8 OnmtliSfrt'S^ilX^SlJ^LT^f 

/Co 

[0 0 5 0] 

a:.>xnys-^ ^-JSD S-S-7 5^^ (FERM BP-5494) ^PYGif 
:Hfe (iro^T'h^. 1 %iJ^';-fen-;w, pH7. 2) -e:^«L. 

[0 0 5 1 ] 

itMLfviMisg^^iiiixL/vio MIC 1 . 6M<7)^^^-^tf 1 omM \- ^) 7s -mm.wm^ 

(pH7. 8) -e^ltfbLTtrButyl-toyoperUci^jSTKiJ'n-y' h^-^7^-^tf 
^$*i^iJPLT8 0%^fPtC^tt'i)?t^^ 1 OmM (pH7. 

8) Kmm\^. Wimmmz.xmx'^^^tii^fzo mmk. mmmmKx^mitLfz 



ttlliE#2 003-3084014 



#11 2002-293512 



^-v: 19/ 



DEAE-sepharoset; y^t^ti ^M.^U'^Wyy^- =Sr^f=^ o fzo |W1^® 

?R<7)?^Jt^BE (10-2 0 OmM) i;rv#m^tf^v\ t 
/Co PI^H^iiM (McroseplOK. ;v h n J: I9 ^ 

^ ^ o o itSS^S ^ 0. im ') -i^ mmWiX^^mit L fcSephade 

x-G150tr J:^<^r';i/;5>i§;^7 9A^n-7 hi^'^^-f -^tf^v\ ^^^co^gft®:^^ 

[0 0 5 2] 

y ^ -ioUXfl 0-2 0%<7)?ljg^@e^MLfc^^r;V^fflv^7tNative-P AG 
EOIS:^. 7 5kDa-e*o/io :zKh(D^^i)-h^ 3 7 

[0 0 5 3] 

mm(r)mm^m i t^^L/z^^^ ffi^^m<7)itfs-t4(i 7 e 9 o uxmg-^>^-^^ 

S-e^^). ffl^mttm?g^Jt^LT2 2 iig-e^>o/io 

[0 0 5 4] 

[|gl] 





(ml) 


mm 

(mg) 


(U) 


(U/mg) 


(.%) 


OB) 




90 


2540 


88300 


34.8 


100 


1.0 




200 


1680 


53800 


32.0 


61.0 


0. 90 


Butyl toyopearl 


173 


142 


38100 


269 


43.2 


7. 70 




38.3 


132 


23000 


174 


26.0 


5.0 


DEAE-sepharose 


75.3 


5.95 


28200 


4750 


32.0 


136 


Sephadex G-150 


16.8 


2.54 


19500 


7690 


22. 1 


221 



[0 0 5 5] 

immm 2 ] e n h c Hmm<7)W^6fT < y mm^\(^m^ 
mmLfzE nHCKmm4 5 /ug^^^ v 7°v>-e3 7x:mmmm.Lfzo 1 
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#SI 2 0 0 2 - 2 9 3 5 1 2 ^- v : 20/ 

o ^^^tifzT ^ y mnm ^ 3 is j: 4 t /^o 

[0 0 5 6] 

J^yy-uj^^ ^~m,T^S-S-l (PERM BP- 5 4 9 4) ^PYG^^ 

(7)TEv#?fl ( 1 OmMh pH8. 0. ImMEDTA) tlM^^ 10% 
SDS^30/.K 2 Omg/ml7°n-rT-^fK'^ 5 0 1&L> 5 0°CTM^r^ 

(2 5 : 2 4 : 1) m:^Jftai^tf^o/;m. 0. mM0 3Mf^^^ h V>A 
■^m^T^JpL. 0. 6^H:<7)2--7°n/N°y-;^^#7&-tcm® L/io -eoig:^. # 
M C D N A ^ ^tTT^^^^tc^ # o T UlilX L 
[0 0 5 7] 

nhflfzTil^A^ b Q 0 fx\<DT'EmwL\i^\Um^^fZo ^-Jl. ImgcD^-fe^cD 

[0 0 5 8] 

(2) ■fU'--r(Di'^m: 

$ tL^ D N ASB^iJ ^ =r K >ilS^#;^ L-CPCR7°^-r-7- L (K^iJ# 

-^5:5.i^^6 tl^f) > (1) T'it&aJL/c^'fe#DNA5 Ong^ilSt^LTExT 
a qDNA^-K';^^--fe' ^fflv^TPCR {m^^9 6V. 

SOfj--. T--'; >^-5 0°C. 153^. #ftS)S7 2t:. 1^) ^4 0^4y)vn 
4*CS-Ci^S|]t^T:^^'n-^^-;l.m^r^lfttcJ; OiiiPSDNA^^itiSL. DN 
AKlf>T-^#?*tcJ: i^T^'n-T^r^v-J: f^miRLTto >X^^r\ -eoDNA^M-^p 
UCl 1 8 (^?@m^#1=±^) :/i^n-^>^^-L^ Jl^K^iJ D N A v - 

^LfzU^r < y ^iS^iJ (K^iJ#-^ 3iiXZ/4) Vt^mit'kmmx ^ fz 

<DX\ #'btL7titi|ilDNA^'i-Sl3t^oT32p-t?^^;VL. - :/D N A <!: L 



miE# 2003-3084014 



mM. 2 0 0 2 - 2 9 3 5 1 2 ^- v : 21/ 

[0 0 5 9] 

(3) mmmmmm(7)Vfm 

(2) -ef^Lfc^n-t/^^ffiv^T. 6 5x:-e2 o^r^^N-Yrv iJ^-r^f 

[0 0 6 0] 

^'^^f_->3 yyi^^/J^ (1)2 X S S C. 6 5t:. 1 

5:»-. (DlxSSC, 65 SO^T-^^L. Xj^7 i:iiig^^^)T. 

. E n H C H jlf5T-fIiti5i22<7)tljm^^«feia^j« L/io 
(0 0 6 1 1 

(4) yy Ayy( ryV--^^h<Dm^l'<D^Tn--z^^ 

^^t^%mLX. y°y^< KpBluescriptll KS c 
o R lUmzme 0 0 0J^^^t<7)DS-S - 7 S^cTj^-fe^DNAtrfiJfci-^^ 

5 atttc#ALT#ibtt/iff^g$E^#:l 6 0 h n-b;vn-;^^ >y^uy 

^ Lfz^k. 0. 5N N a OHtc^ >y U:/^^L-C?#®L. IM h :^ 

m.m (pH7. 5) tw^>yi^>'^^LT4'^nt7to (2) -^^nx^tz^ 

n-y^fflv^T. 6 5t:T'2 OBf^/N-f iJ^-Y -t'- 3 >^^&^^f /Co 
(0 0 6 2] 

iJ^'-r-if- V3 y^^f^o/cporvxi, ®2 X S S C> 6 sr. 1 
5:^. (DlXSSC. 6 5t:. 3 0:55'. (Do. 5XSSC. GSr. 1 ^Fb^-C^ 

[0 0 6 3] 

(4) 4g^BE?ijO*5g 

-hfei^te*;i>^'b'^;ftm: i9 T'-^^^ K^fflffiL. p B 1 - E nHCH^t#fZo 

miiE#2 003-3084014 
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^-iy : 22/ 



Ztl^^ j:.^y^ ^5' VT--tfIIIi3J:D«v>^''v^(7)j::> ^ l/T-Hf (mung 
bean endonuc lease) 13 J: «9 # Ait<5T-»f>T-=^®^X^$-li:> ^ti'e^fi(Dm^<7> 
ikmm ^ ~yrt ^ vvi izX^ t# lb nfcSe^iJ B a m H I 

-Ps t I rH^-t^Jk*@S^iJ=&^^L/2o ^fe^L/ita^ge^iJi-eoia^K^iJ^i^fja^ 
? ;}x^ T 5 y ^eS^iJ ^@e^!l^OBE^iJ#^ 1 iZT^-to ^TtpBl-EnHCH <Dm 
^EI^H 1 tc^1-o 
[0 0 6 4] 

[0 0 6 5] 

-7°^^^KpKK223-3 (7)tacyn ^- ^ -o^gETtlillS L. _LfS<7)#r?3 

H-^-r^fzif). @e^iJ#-^9~ 1 2 tc^i-pCR:/^^-^-=^ISftL. M 1 3 7°^ 
-r-7-'^&<^^^-ti:T, pBl-EnHCHl 5 0 ng^ltMU LT P C R 

'^I496r. 3 o#\ T--'; >iJ^"5 or. 3 o#\ #ftR;S7 2t:. 1^) ^ 
02) ) o 4icsT'<%ipm. r:vu-^y)\yn^^W}izx^mmDNAi:mmL 

Aif>i-^BKL^-y h (SMdS^^^tt^) ^fflv^T¥rt> >mm. pUC 
1 1 8<7)H i n c I I®JPS^*SI5fS:tc-9-7'i^n-::i>i^-L, ^>5'tcov>T. ±»fL 
^4 0 0m*<7)K^iJ^DNAv-i^ J^>-9---e?^^L^Co 
[0 0 6 6] 

^#^?tLfc4m7°^;^^ K^^ijps^^T t h 1 1 1 1 ^p s t iximm. pb 

1 - E nHCHOT t h 1 1 1 I - P s t im)i^'^mzX^nXL. ^hiiZ^ 
E c 0 R I - P s t imWJt^p KK2 2 3-3 (^7 r vTSSJ) ^i^^- 
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^-v: 23/ 



<7)|^g|5fii;#AL. KpKK-EnHCHl. pKK-EnHCH 

2. pKK-EnHCH3. p K K - E n H C H 4 ^tf ((US) o 
[0 0 6 7] 

^'cMffiJMl 0 9i3J:r/DH5 « On > li x > h L. pKK-En 
HCK-^^fm^^t^^tKX 0> iamx.;^l^mjMl 09 (pKK-EnHC 
HI) . DH5a (pKK-EnHCHl) ^!#7t:o '^isDHSa (pKK-E 
n H C H 2 ) ^ tt^-X: ^ tair^^fz^ t fzMmMm-t LX^^ ^-(D^vm 

^m^Lfz] Ml 0 9 (pKK-223-3) . DH5a (pKK223-3) 

[0 0 6 81 

mmm e 3 m.^A.i^mmi^isif^ e n h c Hstfs^on^a 

(1) ^«?R<?)pM 

5 fzMM^mi^ ^ ^^mW 5 ml A o Tt: L B ( 1 % V > 

. 0. 5%^«j:.^^. 1 %iMiti- h ^ ^) X\ 2 omm. 3 7 "C-Ctf ^fitJtw 
Lfco Mm ^LTpKK223-3 XMM^mLfz J M 1 0 9 D 

U5 a^ii^mii^^mLfZo tfz. ^>7"n/A'i?^-JSDS-S- 7 5*lcov^ 
T(i. |^i^l=tC5mlAo7t:P YGi#% ( 1 V ^-7° h 1 1 

% ^' >; -t >) ^20 mm 3 0 °c-e§f ^fiu L> 

[0 0 6 9] 

(2) amx.#:<7)^)n7X5}'j|?vS-tt<7)Wffi 

2 5 0 mM h 7.mMMWwLI<zm^m. 0 . 0 5 % (v/v) iC^>g>J:9t^p-- 

«?^^*l-2 0 l^ri^iPL. 3 Ot:T'SJS^-^Tiin7K55'liS:J^-4C J: O^^-r^ P 
-zi huy juy -)l^lzmM-t^ 4 0 Onin(7)PMJt<7)iiA^i'J^L7t:o |g*^^2 
tc^-to >^i3 1U(±^ 3 0t:-(?l:^F^^b/;i9t^l//mol<7)p--hn7jiy-;v 

[0 0 7 OJ 
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^-v: 24/ 



m2] 





J;bf£tt(U/ml) 


x>7^o;n'^^— Jg DS-S-7 5 ^ 


3. 16 


JM109(pKK-EnHCHl) 


12. 6 


JM109 (pKK-EnHCH2) 


13.8 


JM109(pKK-EnHCH3) 


2.76 


JM109 (pKK-EnHCH4) 


2. 37 


JMl09(pKK223-3) 


0 


DH5a (pKK-EnHCHl) 


34.0 


DH5 a (PKK223-3) 


0 



[0 0 7 1] 

fzo ^/6^-e^DH5a (pKK-EnHCHl) <Dm^m^tz^ <7)M:^^mi^ii. 

am 1 0. smr-^y-Dfzo 

[0 0 7 2] 

JM109 (p KK-E nHCH 1) . JM109 (pKK-EnHCH2) 
. JM109 (p KK-E n HCH 3) > J M 1 0 9 (pKK-EnHCH4) 
<7)4;^T'(± JMl 0 9 (p KK-E n HCH 2) 76-'S%i^fS14T-*)o t^Co tfz^ 

m2iz7jkLfz m.mm ±2#goATG m^i co -t c±vrL a . >; ^-k v - a t^^is^ 

■r^SD (v-^'-r > • y^l/:^"-/) ie?ij5{>^^<^<b:}x^C<h;i)^^. EnHCHitfsT- 
(0^^<Dmt^ 3K>{±2#@<7)ATGr'^^i^ ^ tLTt (SB^iJ#-^ 1 ) o 
1->^^*>. lll2-e^L7tT^ ymBe5^iJ0 2#S<7)^^:t^>'a^7&^ 4^5^DS- 
S - 7 SW'^mm^P'd n HCH(7)N*^-e*^o 
10 0 7 3] 

(3) mMx.^ y>'^^M<7)SDS-P AGE 
( 1 ) X-'mmLfz JM109 (pKK-EnHCHl) . JM109 (pKK 
-EnHCH2) . JM109 (pKK-EnHCH3) . JM109 (pKK 

-En HCH 4) (DmmumA-'km'L^^mzj^^mmL. 2 omM';>^;^7'j'>A 

^y^'^^-MDS-S-7 5 ^ fflS^ L /z E nHCH^SDS-PAGE (1 
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#11 2002-293512 ^-v: 25/ 

-iJ- t/^^miTn^i^^B-^o V ^-Hf B (9 7, 4 0 0) . -^vlflLrfT 

;l^>^^>(6 6, 2 0 0) ^ ^^'-KT-'l-r^ > (4 5, 0 0 0) . )\^:^^^ y ^ T 
> 11 --bM 3 1 , 0 0 0). h U > 11 e iJ' - ( 2 1 , 5 0 0 ) o 

[0 0 7 4] 

mm-^ 2 -e^-r e n h c h (dm^t < j ^se^yo n^^iiij fi. # < (DUim. 

iEtC#mLfc^». :fe<J:U^^^BIf$ti^iSlt@E^!j^ LTAla-Xaa-AlaK^iJ 
-h^^^-f Z>^ti)-h mmf^^^ ^ir^yi)-h2 5 J%m<7) T^J ^gS^iJ (i 
^7°^ KT^)>i)^t>6^^^l^$tL/; (@e^iJ#-^7) o SDS-PAGE<7)$S 
:»cJirMt^i3V^T^ Vi5'*:h;l/^^^ K<7)^Kff7&^^ifTt)tLTV^^ i ^>^>?B^f>;^- 
t^ofCo tfz^ JM109 (pKK-EnHCHl) . JM109 (pKK- 
E n HCH 2) <Di^i±:^^ ] Ml 09 (pKK-EnHCH3) . JM109 (p 
KK-EnHCH4) tit^LXM^^^tt-h. K(i. i^mmx 

[0 0 7 5] 

(1) 4-^uxi-3-}^ Kn^v^iJ' yM^^J^<D^^^m 
3 0 Oml#<7)H:^-7^;x,rrtlT>kfi>'; >^#tpLB^%6 Oml^iH^L. DH 
5a (pKK-EnHCHl) i: 3 7 VX I 6mmMt d^^LfZo ifz. 
tLX^^ ^-(D^X^M^^^-^fzDHS a (pKK223-3) ^MMLfz 
o tfz. i>T-n/s-^^-^DS-S-7 S^tcov^rti. PYG^%6 0ml-e 
^« L 7t o ^ ^ <7)^«?S t^S*!- jtJt 5 % (w/v) ;t ^ J: 9 :^ ;i/ v ^ A 

<5:8% (w/v) i;^^ i 9t^^-fe^'*4 -^no-3 -11 KnJr->r^ 

)v:i.^7^)\y^mnt\^xmk.. 3 ox:xim^mt^KJB^^fza tfz. j^yf- 
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^-v: 26/ 



^ ~ (:^9AfB#:: PEG20M. 60-80^ yzyj.) X-^^L 
TA (0. 2 5mmX3 0m) ^fflv^/i:^';^ ^ h 7 ^ - j: «9 , LT 

: ^ ASjt 1 1 0 t^mtiajS 2 0 0 °c. ^ -vv r-:*";^ am ; v^ttiS. o 

. 8ml/^. ttm§fF I D ; -7 hJtl 0 O/lo 

[0 0 7 6] 

MtK^^-^ V A J: MtK 3-liFn^->-y - o ^ ^ h >co v 
n y ^'^tffwo vn 0 ;« im , 2 -vi^nnjc^ > 5 0 0 ;u 1. h U 
:tnS^^4!E7KJ^ 1 0 0/.l^JPx.3 0 :0'S!cS1-'i> ^ ^ ct 0 h U "7 n^fb^^f 
?^/±TT7#M^P^*l^^ -x^5'y-;m^#lif ^-ti-. G-TA (0. 2 SiranX 
3 Om) u-^ h i^-^ y -i ~\zX. 3 - Kn^ v- y --f^u^ 

^ yycoit^wm.^m'^'Lfzo ';t->v3 >^-r A{iR#:i 8. 7:»-. S'^iq 
. 9 ^-e* o ^co ^m^^ : ij ^ ASjg 1 2 0 ic. ^tJis^fiS 2 o o t:. ^ ^ 
T-#y^am;vM^ 0. 8mi/55-. ttthHF I D ; bib 1 0 0/ 1 o 

[0 0 7 7] 

-eoMm^ DH5a (pKK-EnHCHl) (i. jtfsT-'ffi-^'ft: (jo^n/s' 
i^iJ'-JlDS-S- 7 5^) tJt^LT^^DilJS7{)^^[fi]±L/io ^fz. ^^^^L^m 
SiJtt^Bf^L^ R#:4 -^nn-3 -1^ Fn^vy^^ ^^L7tzS#: 
3-11 Kn^ v-y -y^^n ^ ^ h ><h 4) i^T^^/MS-eab 19 > S#4 -^^ n n- 
3-11 Kn^vr^ ^^-3^f-;K7)t5{r^ft;ei^'S'»:3 Kni^v-y -7'f=-n9 
iJ' h >l^^m^tL7to ^/c. DH5a (pKK223-3) \Z^n^ti\tti:is^':> 
fZo KJB'ik. L Tti R 4 - ^ n n - 3 - ti K o V ;K7)^f^|ifi 
Jg, i3J:l/^ft>r?fl$&HuC>7-t ^#4 -^^00-3 Kn^v^iJ' 
4^ 1 0 0%^: LT^ct iOilX^, ^^^LfzSWS-'^ Vu^Z/- y - T^uy ^ 
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^-v: 27/ 



[0 0 7 8] 







3-k ]^n=¥>^-r- 
y^u^^f h > 






JK^(*) 




DH5a (pKK-EnHCHl) 

(ihr) mmm 


99. 1 (R) 


49.2 


99. 9 (S) 


DH5 a (pKK-223-3) 

(Ihr) (mmm 


0 


100 




DS-S-75 

(Ihr) (SKSX) 


11. SCR) 


88.4 


N. D. 


DS-S-75 

(24hr) (SM 2%) 


99. 5 (R) 


48.0 


95. 9 (S) 



[0 0 7 9] 

(2) 3 - t: >m^^>'K7)7t^^fiJ 

(w/v) ^ztj:^Xoi^^M:^}^^y'y^t8% (w/v) tc^^ J: d t^^-tr ^ #^3 - H 
[0 0 8 01 

7^-- PEG20M, 60-80p« -yzyj^) X-^mLfZo ^hK 

A (O. 2 5mmX3 0m) ^fflv^/i:^";^ ^ n-^ h "7 ^ - i l9 , ^^^jg^ 
rlJj^L/io Ut^^vh >^-r A(±R#8. 1:^S#12. l^X-$}-z>fZo "^d-m^ 

# : p^; 7 A^as 9 0 ^m^um 2 0 0 ic. ^ ^ >; T - ; mm. o 

. 7ml/:^. ;^mi?F I D ; XT''; -7 hJtl 0 O/lo 
[0 0 8 1] 

tbiiE# 2003-3084014 
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^-v: 28/ 



7^- (^^AJi'f*;: PEG20M. 60-80^ v^) trr^^^L/Co -e<7)|^ 

. 7K^#m^pH* >; >m J; pH 4 n L Ttf o /^o tKS ^ -^^^^^i^" v-'^- -e^tli 

L. 3 -l: Kn^vy ^J'>^<7)vn -7 7°^#/io 3 Omlv#<^H:^7 H vu 
y -7'^ 5 OmgA^^ 7K<^L'^7&^^^4-v^^;ur^yii°';v>^l 2 2mg. 
nnp{^:/^10mU J^^y-;v=S:100//K 1 -j:-^;V3 - (3 -v^ 

^;lxT5 y 7°nii;lx) :^ ;i/.-}^~v^ ^ l i 5mgin;tl 0 LTtiti:. # 

^ L T ^ia-e-H^m# L fco * 1 WmrQ 2 HI'^^ L fz\^T'y 

[0 0 8 21 

^colt^x DH5a (pKK-EnHCHl) fi. itfS^-'K^# (j^>f-n/sr 
iJ'^-S DS-S-75^) .hJt«cLTMlS^iJS/6^^|6]±L/io M^t ^)^§^v^5:#: 

m^m^mnLX\^^tZo ttz^ DHS^ (pKK223-3) tl^tiJt^^^Jfi^T)- 
o L S # 3 - H K n ^ V i^m^^)^(D%^m.B.. ii^Xf 

-to 

[0 0 8 3] 

[*4l 





3-t \^u^i^y'^y^T.^)v 


3-t ^ru^iy^^ym. 




7t^i^S(!»;ee) 


iR^(!i;) 


7^^M^(Xee) 


DH5a (pKK-EnHCHl) 

(Ihr) 


99. 2 (S) 


49.2 


99. 9 (R) 


DH5 a {pKK-223-3) 
(Ihr) (SM8X) 


0 


100 




DS-S-75 

(Ihr) {mnm 


37. 1 (S) 


72.0 


N. D. 


DS-S-75 

(4hr) (Mmn) 


99. 1 (S) 


49.0 


98. 2 (R) 



[0 0 8 4] 
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^-v: 29/ 



(3) mMK.i<mmi<^2i^2-\^ Kn^vy^^^jc^;^/)^^^^!) 
r^(imjfex.;^m®{i2 4BfP^. DS-S-7 5^(i2 4isXZf3 6mmt Lfzo 

2 0 0 1:. ^ ^ T - ^-'^ ; -M. 0 . Tmi/^. ^m^F i d ; x 

•7 h Jt 1 0 0 / 1 o 

[0 0 8 5] 

-eo^^, DH5a (pKK-EnHCHl) It. ^f^^-^^^ (sLy^u/^ 

i^j^rfKJBmt^m<7)^'t^i^2-}^v\^^iyr^>m.^^}i^<Dm^i 00% 

tLfzt^ (Dum. ^ffsL L /i s 2 - 11 K n ^ V r ^ ym<^yt^mm<^m^mM 

^^5 o 

[0 0 8 61 

[^5] 





2-b \^a^zyzf^>mJL^)\^ 


2-h KD^>':/^>g? 




7t#MS(5i;ee) 






DH5a (pKK-EnHCHl) 

(24hr) (mm W 


98. 3 (R) 


49.0 


98. 9 (S) 


DH5a (pKK-223-3) 

(24hr) mms%) 


0 


100 




DS-S-75 

(24hr) 


77. 3 (R) 


60. 1 


N. D. 


DS-S-75 

(36hr) 


99. 2 (R) 


49.3 


95. 1 (S) 



[0 0 8 7] 

(4) m.^x.:kmMiiZX^-f Vuyyy-2 )\^:¥>m.^^)U<Dyt^^ 

m 
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30/ 



(w/v) t^j^^ct 9 l^>^^:^>'^v'i7A ^ 1 % (w/v) tr^^S J: d tc^-t^'p^x h 9 

SiS^-^/io tfz. -i-^T-nys;-/. ^-^D S - S - 7 5l*tcov^T(±. |sI1ttc4 

[0 0 8 8] 

SlHSmff' li^n^t ^7- h ^ \^ y ^ y - 2 - i7 )]y^^ym^ O&iJg ^ 
^uv hi>'^7^ - PEG20M> 60-80p« 7 vjl) "C:^^ 

Lfzo ^h\zr7.7-y^nm:<DG-TA (0. 2 5mmX3 0m) '^fflv>/c:<7';;^ 
n-^h^*^-7^-tcj: Tfe^i^S^tlJ^ L;t:o U f- > v 3 > ^J' ^ A(iR#8 . 
4 55-. s-^g. 5 ^-e^ 07^0 6^m0ki^: -tiy-i^u.^! 1 or. t^ffif??ajS2 4 
or. ^-vi; T-*';^ mm ; o. 7mi/^. ^m^F i d ; y hJt 

1 0 0/ 1 o 

[0 0 8 9] 

DH5« (pKK-EnHCHl) (i. jtiKT-tt##^ (o^^r-n/s;- 

(Dy^^'W^T- Yy\^ Yuyyv- 2 - ;^ ^;wcoi^ 10 0%^ L/i<h 

[0 0 9 0] 

[1^6] 





7^ h ^ t K n 7 ^ >-2-;^7 >gE 








DH5a (pKK-EnHCHl) 

(2hr) (.mmn) 


98. 1 (R) 


39.6 


DH5 a (pKK-223-3) 

(2hr) 


0 


95.0 


DS-S-75 

(24hr) (Sa \%) 


95. 7 (R) 


54.4 


DS-S-75 

(48hr) (gS a) 


99. 9 (R) 


46.8 



ttlliE# 2003-3084014 



#il 2002-293512 



^-v: 31/ 



[0 0 9 1] 

DH5a (pKK-EnHCHl) KX^. R#:4 - n n - 3 - t Kn^ v 

y^yM^^}^. Sfr 3 - Kn^r V- 7 -y^^n ^ h S#:3-li Ko^ 
z^y'^ y^J^^)^. Ri^3-}^ Vu^^yy^ R^2 - Kn^ >^ 

Ds-s-7 5*) tmm^^Kiii±(D^j^mm±^pmL. Kj:E^mmiij±m^ 

[0 0 9 2] 

mnm 

SEQUENCE LISTING 

<110> DAISO Co. Ltd. 

<120> hydroxy carbonic ester hydrolase 

<130> KP-10544 

<160> 12 

<170> Patentin version 3. 1 

<210> 1 

<211> 1990 

<212> DNA 

<213> Enterobacter sp. 
<220> 
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mi 2 0 0 2 - 2 9 3 5 1 2 ^-ly' : 32/ 

<221> CDS 

<222> (742) .. (1827) 

<223> 

<400> 1 

aagtggcctt ggcagagagg ttgcgttatt gatggcttcc gaaggggcat cggtcggtat 60 

tgctgacctc agtctggcct cagccgaaga ggtggtccgg gaaatacaac tggctggcgg 120 

tgaagcgatt gccgttggca tggatgtctc ggacgagcag cagactcagg cgggaaccga 180 

cgcgctggtg aatcgttatg gcagtcttga tattctggta tctaatgccg ggatccagat 240 

tgtcagtccc ctggatgaat acccgtttgc tgactggcgg aagatgatgg ctgttcatct 300 

tgacggggca tttctgacca cccgggcagc actgaaacat atgtacaaaa acccgcaagg 360 

ggggacggtc atttatattg gctctgtgca ttcccatgaa gcctcccggc tgaaggcggc 420 

gtatgtgacc gccaaacatg ggctgatggg gctggctaag gtggtcgcga a^agggggc 480 

tgttcatcac gttcgctcgc atgtagtttg cccgggcttt gttgatacgc cgctggttaa 540 

aaagcagatc cctgagcagg cccgtgagct gggtatcagc gaaga^atg tcgtcaaaaa 600 

tattatgctg gcggaaaccg ttgacgggca gtttacatcg gaggcggata ttgccgaaac 660 

agtacgtttt ctggtgacat ttccttccat ggcgctcacc ggacagtcaa ttacggtcag 720 
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ccacggatgg ggaatgcgct g atg aga aaa acc atg caa cgc agt ttg etc 771 

Met Arg Lys Thr Met Gin Arg Ser Leu Leu 
1 5 10 

tea gee etg gtg etg gtg get tee tgt tgt cat ggg gee tgg gea gta 819 
Ser Ala Leu Val Leu Val Ala Ser Cys Cys His Gly Ala Trp Ala Val 
15 20 25 

tet get eag gta ace cgc gat ace etc ggc aca atg gag aaa cag tat 867 
Ser Ala Gin Val Thr Arg Asp Thr Leu Gly Thr Met Glu Lys Gin Tyr 
30 35 40 



caa cag atg tgg gag aaa gaa aat ggc ccg etg acg ttg teg cet ecg 915 
Gin Gin Met Trp Glu Lys Glu Asn Gly Pro Leu Thr Leu Ser Pro Pro 
45 50 55 

gee ecc etg geg acg etg tta tea teg eta ecc aaa aae age aat aac 963 
Ala Pro Leu Ala Thr Leu Leu Ser Ser Leu Pro Lys Asn Ser Asn Asn 
60 65 70 

eee gag tat aat acg etc gae age cgt gat geg ttg act geg etg ace 1011 
Pro Glu Tyr Asn Thr Leu Asp Ser Arg Asp Ala Leu Thr Ala Leu Thr 
75 80 85 90 

caa aag tac gtg acg gat aaa caa tee ata gee ega att ate aat gtg 1059 
Gin Lys Tyr Val Thr Asp Lys Gin Ser lie Ala Arg He He Asn Val 
95 100 105 

gat gte geg gtg ecg gga ega aaa att ccg gta egg ate tac aac ccg 1107 
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Ala Val Pro Gly Arg Lys He Pro Val Arg He Tyr Asn Pro 
110 115 120 
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cat ccg gat ata gca acc ggg gtg att ttc ttc att cat ggt ggg ggg 1155 
His Pro Asp lie Ala Thr Gly Val He Phe Phe He His Gly Gly Gly 
125 130 135 

cat ctg agt ggt teg gtg gat gtt tac gac ccg ata gcc cgt cat ctg 1203 
His Leu Ser Gly Ser Val Asp Val Tyr Asp Pro He Ala Arg His Leu 
140 145 150 

gcg get gca acc ^t aat acc gtc gtg gca gtg gac tat egg egg gcg 1251 
Ala Ala Ala Thr Gly Asn Thr Val Val Ala Val Asp Tyr Arg Arg Ala 
155 160 165 170 

ccg gag tec ccc tat ccg gag gga ctt cac gat gcg cgt gat gtc ctg 1299 
Pro Glu Ser Pro Tyr Pro Glu Gly Leu His Asp Ala Arg Asp Val Leu 
175 180 185 

atg cag gtt tac get gta ctg gat cag aac cat gtt ccc tgg aaa ccg 1347 
Met Gin Val Tyr Ala Val Leu Asp Gin Asn His Val Pro Trp Lys Pro 
190 195 200 

caa ctg act ctg gcc gga gac age gga ggt ggg gca ttc age gcc acg 1395 
Gin Leu Thr Leu Ala Gly Asp Ser Gly Gly Gly Ala Phe Ser Ala Thr 

205 210 215 

ctt gcc ggc gat tta cag act gaa cac ccg ggc ttt ate tec cgc ctg 1443 
Leu Ala Gly Asp Leu Gin Thr Glu His Pro Gly Phe He Ser Arg Leu 
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gag ctg att tat ccc age ctg gat tac acg ttg tec tgg eet tee get 1491 
Glu Leu He Tyr Pro Ser Leu Asp Tyr Thr Leu Ser Trp Pro Ser Ala 
235 240 245 250 

gat gaa aat ggg cag ggt aaa ttg ett gat aaa age aaa gtg gee tgg 1539 
Asp Glu Asn Gly Gin Gly Lys Leu Leu Asp Lys Ser Lys Val Ala Trp 
255 260 265 

tac ttc agt eag tat ttt cag cat ggt gaa gae aga gcg teg ett tea 1587 
Tyr Phe Ser Gin Tyr Phe Gin His Gly Glu Asp Arg Ala Ser Leu Ser 
270 275 280 

ccg ttg tac aga tea gtc acg egg gcg ttt ccg ccc aca ett att ttt 1635 
Pro Leu Tyr Arg Ser Val Thr Arg Ala Phe Pro Pro Thr Leu He Phe 
285 290 295 

agt gge ggt ctg gat cea tta cgt gat gag gat ttt get ttt gtt gee 1683 
Ser Gly Gly Leu Asp Pro Leu Arg Asp Glu Asp Phe Ala Phe Val Ala 
300 305 310 

ega ctg aaa age gee gga gtg ccg gtc agg cat ate cac ttc ccg ggg 1731 
Arg Leu Lys Ser Ala Gly Val Pro Val Arg His lie His Phe Pro Gly 
315 320 325 330 

atg gta cat gea ttt ctg atg ett gaa aat ctg gtg ccg cag caa act 1779 
Met Val His Ala Phe Leu Met Leu Glu Asn Leu Val Pro Gin Gin Thr 
335 340 345 
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gca cag gtt tat cag get acc get gat ttc att gee aca cea gee eat 1827 
Ala Gin Val Tyr Gin Ala Thr Ala Asp Phe He Ala Thr Pro Ala His 
350 355 360 

taggtetgag gggcagtttc cgcaactgcc cctgtgattt cgttaaegaa ttacctgtte 1887 

gtggegtgat ttgttttcat tgggacagaa acgcagectt ttaagcctge tgtctggteg 1947 

ctgccageae aatttcgcgg atacagacgt tttgaggctg cag 1990 



<210> 


2 


<211> 


362 


<212> 


PRT 


<213> 


Enterobacter 



<400> 2 

Met Arg Lys Thr Met Gin Arg Ser Leu Leu Ser Ala Leu Val Leu Val 
15 10 15 

Ala Ser Cys Cys His Gly Ala Trp Ala Val Ser Ala Gin Val Thr Arg 
20 25 30 

Asp Thr Leu Gly Thr Met Glu Lys Gin Tyr Gin Gin Met Trp Glu Lys 
35 40 45 

Glu Asn Gly Pro Leu Thr Leu Ser Pro Pro Ala Pro Leu Ala Thr Leu 
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Leu Ser Ser Leu Pro Lys Asn Ser Asn Asn Pro Glu Tyr Asn Thr Leu 
65 70 75 80 

Asp Ser Arg Asp Ala Leu Thr Ala Leu Thr Gin Lys Tyr Val Thr Asp 
85 90 95 

Lys Gin Ser He Ala Arg He He Asn Val Asp Val Ala Val Pro Gly 
100 105 110 

Arg Lys He Pro Val Arg He Tyr Asn Pro His Pro Asp He Ala Thr 
115 120 125 

Gly Val He Phe Phe He His Gly Gly Gly His Leu Ser Gly Ser Val 
130 135 140 

Asp Val Tyr Asp Pro He Ala Arg His Leu Ala Ala Ala Thr Gly Asn 
145 150 155 160 

Thr Val Val Ala Val Asp Tyr Arg Arg Ala Pro Glu Ser Pro Tyr Pro 
165 170 175 

Glu Gly Leu His Asp Ala Arg Asp Val Leu Met Gin Val Tyr Ala Val 
180 185 190 

Leu Asp Gin Asn His Val Pro Trp Lys Pro Gin Leu Thr Leu Ala Gly 
195 200 205 
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Asp Ser Gly Gly Gly Ala Phe Ser Ala Thr Leu Ala Gly Asp Leu Gin 
210 215 220 

Thr GIu His Pro Gly Phe He Ser Arg Leu Glu Leu He Tyr Pro Ser 
225 230 235 240 

Leu Asp Tyr Thr Leu Ser Trp Pro Ser Ala Asp Glu Asn Gly Gin Gly 
245 250 255 

Lys Leu Leu Asp Lys Ser Lys Val Ala Trp Tyr Phe Ser Gin Tyr Phe 
260 265 270 

Gin His Gly Glu Asp Arg Ala Ser Leu Ser Pro Leu Tyr Arg Ser Val 
275 280 285 

Thr Arg Ala Phe Pro Pro Thr Leu lie Phe Ser Gly Gly Leu Asp Pro 
290 295 300 

Leu Arg Asp Glu Asp Phe Ala Phe Val Ala Arg Leu Lys Ser Ala Gly 
305 310 315 320 

Val Pro Val Arg His He His Phe Pro Gly Met Val His Ala Phe Leu 
325 330 335 

Met Leu Glu Asn Leu Val Pro Gin Gin Thr Ala Gin Val Tyr Gin Ala 

340 345 350 

Thr Ala Asp Phe He Ala Thr Pro Ala His 
355 360 
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<210> 3 
<211> 27 
<212> PRT 

<213> Enterobacter sp. 

<400> 3 

Val Ser Ala Gin Val Thr Arg Asp Thr Leu Gly Thr Met Glu Lys Gin 
15 10 15 

Tyr Gin Gin Met Trp Glu Lys Glu Asn Gly Pro 
20 25 

<210> 4 
<211> 9 
<212> PRT 

<213> Enterobacter sp. 
<400> 4 

Arg Arg Ala Pro Glu Ser Pro Tyr Pro 
1 5 

<210> 5 

<211> 21 

<212> DNA 

<213> Artificial 



miiE#2 003-3084014 



mm 2002-293512 



^-v: 40/ 



<220> 

<223> Designed primer sequence based on partial peptide sequence of EnH 
CH 

<400> 5 

aarcartayc arcaratgtg g 21 

<210> 6 

<211> 18 

<212> PRT 

<213> Artificial 

<220> 

<223> Designed primer sequence based on partial peptide sequence of EnH 
CH 

<400> 6 

Arg Thr Ala Asn Gly Gly Asn Ser Trp Tyr Thr Cys Asn Gly Gly Asn 
15 10 15 

Gly Cys 

<210> 7 
<211> 25 
<212> PRT 

<213> Enterobacter sp. 
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<220> 

<221> SIGNAL 
<222> (1) .. (25) 
<223> 

<400> 7 

Met Arg Lys Thr Met Gin Arg Ser Leu Leu Ser Ala Leu Val Leu Val 
15 10 15 

Ala Ser Cys Cys His Gly Ala Trp Ala 
20 25 

<210> 8 
<211> 75 
<212> DNA 

<213> Enterobacter sp. 

<400> 8 

atgagaaaaa ccatgcaacg cagtttgctc tcagccctgg tgctggtggc ttcctgttgt 60 

catggggcct gggca 75 

<210> 9 

<211> 28 

<212> DNA 

<213> Artificial 

<220> 
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<223> Designed primer sequence for construction of pKK-EnHCHl 

<400> 9 



<210> 10 

<211> 28 

<212> DNA 

<213> Artificial 

<220> 

<223> Designed primer sequence for construction of pKK-EnHCH2 

<400> 10 

ccgaattcat gagaaaaacc atgcaacg 28 

<210> 11 

<211> 28 

<212> DNA 

<213> Artificial 

<220> 

<223> Designed primer sequence for construction of pKK-EnHCH3 



ccgaattcat ggggaatgcg ctgatgag 



28 



<400> 



11 



ccgaattcat gcaacgcagt ttgctctc 



28 



<210> 12 



<211> 29 
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<212> DNA 
<213> Artificial 

<220> 

<223> Designed primer sequence for construction of pKK-EnHCH4 
<400> 12 

ccgaattcat gtctgctcag gtaacccgc 29 

mi] 

nn^-zN^r'; ^'^-^f-va y^X «9t#^>tt7t:pBluescriptIIKStli5'n- 
-ViJ^'^tLfcE nHCHitfs^ (pB 1 -EnHCH 1) Otl^HIo ORF^^ 
trB amH 1 - P s t 1 ^1£K-eJ^*Se^iJ<7);^^^^f 'fc o fco O R F ti 1 0 8 6 

bp. 3 6 2 y^^rr- KLTv^^o i<09*>. N^i^fJJ 2 5 T ^ y ^(i vi/ 

[1212] 

pKK-EnHCH 1 ~ 4 C0«^lli5tt^ P C R -^-(T^fiPflJi-eab'So ^ 

K>t LTli^^tL^ Stt^cOATGSE^iJtCov^r. E c o R I "k-fC^m 
KifiWLfzF CRy°v4-^~-i:mtfL. pUC 1 1 8 fi3^<50M 1 3 7°^-rv-^ 

[ma] 

BI2 t:1#'btLfcPCRmJ^(7)y^>?.^ KpKK2 2 3 - 3 ^<7)^j-7^^ n-^> 
i^'^^LTV^^o t-f. pUCl 1 2,K^m^^X^r^u-:=.y'^'\^^ ±Mm\ 
0 ObpCOia^K^iJ^-^^L/io P C R#S-x.^ -T&^^^^v^^ii-^^flifgf^, T t h 
1 1 1 I - P s t I r^<7)SB^iJ^ p B 1 - E nHCH<7)^<7)i:»^L. E c o R I 
-Ps t IT'pKK22 3 - 3<?)tacyn^-^-Titt3il|gLfCo 
[114] 
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m.^X. ^ >/^^M<D S D S - P A G EW-MX-^^o :^<Dly~>7b-hm^l^^^ 
#: (DS-S-75;f*) m^mmE nUCH^ JM109 (pKK223-3) 
Ojftmm. JM109 (pKK-EnHCHl) (DmHiWi. JM109 (pKK 
-EnHCH2) (DmHiWL. JM109 (pKK-EnHCH3) Offitiim, J 
Ml 0 9 (pKK-EnHCH4) ommm. ~X-$)^o i&B^^ 

^i^omnE n H C H i: |WI Df^Mtcmi^x. E n H C H<7)/s > V:^mmx § fzo 
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mm] 

[M^^^] J^>T-n/s-^ ^-^lCJli-^#re-e^)-2)Enterobacter sp. DS- 
S-7 51*(FERM BP- 5 4 9 4) H Kn ^ v :^ 7^;V 
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